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@  Method  and  apparatus  for  manufacturing  blind  material. 

@  Method  and  apparatus  for  manufacturing  cellular  blind 
material  and  in  particular  honeycomb  blind  material.  A  material 
feeding  means  moves  along  and  parallel  to  a  stack  supporting 
means.  The  material  feeding  means  feeds  a  layer  of  blind 
material  onto  the  stack  and  a  hot  melt  adhesive  attaches  the 
layer  to  the  stack. 
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Description 

METHOD  AND  APPARATUS  FOR  MANUFACTURING  BLIND  MATERIAL 

second  layer  in  face-to-face  contact.  A  cutting 
means  cuts  the  second  layer  to  the  same  length  as 
the  first  layer. 

Brief  Description  of  the  Drawings 
Fig.  1  is  a  front  schematic  view  of  the 

apparatus  of  the  invention  at  the  end  of  laying 
the  first  layer; 

Fig.  2  is  a  schematic  view  of  Fig.  1  in  the 
return  step; 

Fig.  3  is  a  schematic  view  showing  the 
initiation  of  the  laying  of  a  second  layer; 

Fig.  4  is  a  schematic  view  showing  the  laying 
of  the  second  layer; 

Fig.  5  is  a  top  view  of  the  apparatus  of  the 
invention; 

Fig.  6  is  an  enlarged  view  of  the  material 
feeding  means  of  the  invention  along  lines  6-6 
of  Fig.  5; 

Fig.  7  is  an  end  view  of  the  blind  mat  in  the 
supporting  means  of  the  apparatus  along  lines 
7-7  of  Fig.  5; 

Fig.  8  is  the  view  of  Fig.  7  with  the  supporting 
members  moved  to  an  open  position; 

Fig.  9  is  an  enlarged  view  showing  the  cutting 
means  of  the  apparatus,  and; 

Fig.  10  is  an  enlarged  view  of  an  alternate 
embodiment  of  the  material  feeding  means. 

Description  of  the  Preferred  Embodiment 
In  the  method  of  the  invention  (Figs.  1-4)  a  first 

layer  1  is  pulled  from  supply  roll  2  of  strip-like 
material  and  laid  upon  a  stack  supporting  means  3.  A 
second  layer  4  is  pulled  from  supply  roll  2  (Fig.  2) 
until  the  end  5  of  the  strip  like  material  matches  the 
end  6  of  the  stack  7.  Material  feeding  means  8  is  then 
lowered  onto  stack  7. 

An  adhesive  applicator  9  applies  at  least  one 
adhesive  bead  to  the  surface  of  the  first  layer  1.  The 
second  layer  4  is  then  applied  in  face-to-face  contact 
with  the  first  layer  by  movement  of  the  material 
feeding  means  along  a  direction  parallel  to  the  length 
of  the  first  layer.  The  adhesive  may  be  a  hot  melt 
glue,  epoxy  or  even  two  adhesive  sided  tape.  The 
method  of  the  invention  permits  the  use  of  a  quick 
setting  adhesive  as  the  second  layer  is  preferably 
applied  immediately  after  the  adhesive.  It  should  be 
understood  however  that  a  slower  setting  adhesive 
may  be  used  and  applied  at  a  point  remote  from 
feeding  means  8. 

Alternatively,  supply  roll  2  may  be  mounted 
directly  to  th  feeding  means  8  and  may  ride  thereon. 
The  supply  may  also  be  an  apparatus  for  forming  the 
strip-like  material  which  moves  relative  to  the  stack 
supporting  means  or  which  remains  stationary  as 
the  stack  supporting  means  moves  relative  thereto. 

The  second  layer  is  cut  to  length  after  being  laid 
upon  the  first  layer.  The  cutting  apparatus  may  be  a 
rotary  cutter,  laser  cutter,  blade  or  other  cutting 
device. 

It  is  further  seen  that  the  material  supply  means 

BACKGROUND 
This  invention  relates  to  a  method  and  an  5 

apparatus  for  manufacturing  blind  material  and  in 
particular  mats  of  honeycomb  blind  material. 

Mats  of  insulating  blind  material  in  the  form  of  a 
stack  of  a  plurality  of  contiguous  cells  are  known  in 
the  art.  Until  now  these  mats  have  been  made  by  a  10 
number  of  methods  which  produce  substantial 
quantities  of  waste. 

For  example,  U.S.  Patent  No.  4,388,354  issued 
June  14,  1983  discloses  an  apparatus  which  com- 
prises  a  rotating  cylinder  which  is  wound  over  by  two  15 
sheets  of  blind  material.  An  adhesive  is  positioned 
on  the  sheets  at  alternate  locations  as  the  sheets  are 
wound  to  create  th  cells  of  the  blind.  Once  the 
material  is  wound  on  the  cylinder  it  is  cut  axially.  The 
mat  is  then  straightened.  This  method  forms  layers  20 
of  unequal  length  and  a  tendency  of  the  mat  to  bend 
to  its  curved  position. 

U.S.  Patent  No.  4,450,027  issued  May  22,  1984 
discloses  a  method  which  partially  overcomes  the 
drawbacks  mentioned  above.  The  method  uses  a  25 
movable  rack  which  rotates  as  material  is  wound 
thereon.  The  rack  has  at  least  two  opposite  flat 
surfaces.  The  material  is  folded  and  then  wrapped 
around  the  rack  to  form  a  plurality  of  layers.  Blind 
mats  are  cut  from  the  flat  surfaces  while  the  turned  30 
portions  at  either  end  of  the  surfaces  produce 
unusable  mats  which  go  to  waste. 

Summary  of  the  Invention 
It  is  an  object  of  the  invention  therefore  to  35 

produce  a  blind  mat  by  a  method  which  reduces 
waste  and  produces  aflat  blind  mat  in  the  position  of 
its  use  thus  preventing  curling  of  the  material. 

The  method  supports  a  stack  of  blind  material  as 
additional  layers  of  blind  material  are  added  to  the  40 
stack.  A  first  layer  of  the  material  is  applied  to  the 
stack  supporting  means.  A  second  layer  is  then 
applied  to  the  first  layer  by  positioning  a  first  portion 
of  the  second  layer  onto  a  compatible  portion  of  a 
first  layer  at  an  end  of  the  stack.  The  remainder  of  the  45 
second  layer  is  then  applied  in  face-to-face  contact 
with  the  remainder  of  the  first  layer  by  relative 
movement  between  a  supply  means  for  the  material 
and  the  stack  supporting  means.  The  relative  motion 
is  in  a  direction  extending  parallel  to  the  length  of  the  50 
first  layer. 

The  first  and  second  layers  are  adhered  together 
and  then  the  steps  are  repeated.  Thus  a  blind  mat  is 
quickly  created  in  a  flat  orientation. 

The  apparatus  has  a  supporting  means  for  55 
supporting  a  strip  of  blind  material.  A  material  supply 
means  lays  a  second  layer  of  blind  material  on  a  first 
layer  which  is  supported  by  the  supporting  means. 
The  material  supply  means  includes  a  material 
feeding  means  mounted  for  movement  relative  to  60 
the  supporting  means  in  a  direction  extending  along 
the  length  of  the  first  layer  and  parallel  thereto.  An 
adhering  means  is  provided  to  adhere  the  first  and 
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only  applies  the  strip-like  material  to  the  stack  when  rotated 
moving  in  the  direction  shown  in  Fig.  4.  A  second  The  weij 
material  supply  means  which  is  a  mirror  image  of  the  action  c 
first  may  be  used  to  supply  strip-like  material  when  lowest  I 
the  material  supply  means  moves  in  a  direction  s  opens  f 
opposite  to  that  shown  in  Fig.  4.  Thus  there  is  no  possible 
wasted  motion  of  the  supply  means  as  it  supplies  passage 
material  in  both  directions  using  the  same  adhesive  making 
applicator  in  both  directions.  blind  mi 

The  strip-like  material  may  be  unfolded  flat,  single  10  An  alt 
layer  material,  tubular  (circumferentially  closed)  means  £ 
material,  folded  in  a  Z-shape  or  in  a  shape  as  shown  hollow  i 
in  Figs.  7  &  8.  If  unfolded  or  tubular  material  is  used,  opening 
a  single  supply  is  all  that  is  necessary  for  the  dual  perpend 
direction  application  described  above.  If  folded  15  roller  26 
material  is  used,  it  is  necessary  to  use  two  separate  23,  form 
supplies  to  assure  proper  orientation  of  the  folds  or  is  fed  th 
the  material  must  be  twisted  when  supplied  in  one  second 
direction  and  untwisted  to  supply  the  other  direc-  such  th< 
tion.  20  the  face 

The  apparatus  of  the  invention  is  shown  in  Figs.  5  betweer 
&  6.  A  stack  supporting  means  3  holds  a  stack  7  of  cate  wit 
blind  material.  First  layer  1  is  at  the  top  of  the  stack  controls 
beneath  a  pair  of  supporting  members  or  flaps  10.  28  is  prc 
The  supporting  members  10  extend  in  spaced  25  the  low 
parallel  relation  along  the  upper  surface  1  1  of  first  It  sho 
layer  1.  The  supporting  members  10  define  a  apparati 
longitudinal  slot  which  exposes  the  central  portion  inventioi 
of  upper  surface  11.  may  be 

The  stack  supporting  means  3  has  a  pair  of  30  apparati 
spaced  parallel  walls  12  which  define  a  space  to  back  an 
receive  stack  7.  At  the  bottom  of  each  of  the  walls  is  folding 
a  ridge  13  forming  a  constriction  14  therebetween.  Furtherr 
The  constriction  holds  a  portion  of  the  stack  7  above  support 
the  constriction  and  between  walls  12.  As  the  weight  35  feeding 
of  the  stack  increases  or  under  the  influence  of  onto  th< 
mechanical  forces,  the  lowest  layer  is  forced 
through  the  constriction.  This  unfolds  the  blind 
permitting  inspection  of  cells  15. 

A  supply  roll  2  supplies  strip-like  material  to  a  40  Claims 
material  feeding  means  8.  The  material  feeding 
means  8  is  mounted  on  bars  16  for  linear  movement  1 
parallel  to  the  length  of  stack  7.  The  material  feeding  inte 
means  8  includes  a  pair  of  guide-surfaces  17  which  nail 
guide  the  strip-like  material  from  a  supply  to  the  45  min 
upper  surface  1  1  of  first  layer  1  .  ten 

An  adhesive  applicator  18  applies  adhesive  along  mal 
the  upper  surface  11  exposed  between  supporting  adr 
members  10.  Preferably  a  folded  material  is  used  and 
therefore  two  beads  of  adhesive  are  supplied  so 
through  a  pair  of  spouts  19  on  the  adhesive 
applicator.  This  apparatus  is  particularly  suited  to  the 
use  of  hot  melt  adhesives.  A  metered  amount  of 
adhesive  is  applied  to  the  first  layer  and  the  second 
layer  is  applied  immediately  thereto  to  prevent  55 
intervening  cooling. 

At  the  end  of  the  application  of  second  layer  4,  the 
layer  is  cut  to  length  by  cutting  means  20  (Fig.  9) 
cutting  means  20  is  shown  as  a  reciprocating  blade 
but  may  be  a  laser,  rotary  cutter  or  any  other  suitable  60 
cutting  mechanism. 

After  the  second  layer  4  is  cut  supporting 
members  10  rotate  from  a  supporting  position 
(Fig.  7)  to  an  open  position  (Fig.  8).  The  supporting 
members  are  in  the  form  of  hinged  flaps  and  are  65 

rotated  to  the  open  position  by  linear  actuators  21, 
The  weight  of  the  additional  layer  and  the  mechanical 
action  of  the  support  members  10  closing  forces 
lowest  layer  22  through  constriction  14  where  it 
opens  for  inspection.  It  should  be  noted  that  it  is 
possible  to  make  constriction  14  so  as  to  prevent 
passage  of  the  lowest  layer  therethrough  thus 
making  the  apparatus  only  usable  to  manufacture 
blind  mats  of  a  discrete  length. 

An  alternative  embodiment  of  the  material  feeding 
means  8  is  shown  in  Fig.  10.  A  first  roller  23  having  a 
hollow  interior  communicating  with  a  plurality  of 
openings  24  in  its  face  25  is  positioned  with  its  axis 
perpendicular  to  the  length  of  the  stack.  A  second 
roller  26  is  proved  with  its  axis  parallel  to  first  roller 
23,  forming  a  nip  therebetween.  Strip-like  material  27 
is  fed  therethrough  by  driving  either,  first  roller  23  or 
second  roller  26.  A  vacuum  is  created  within  roller  23 
such  that  the  vacuum  pulls  strip-like  material  27  to 
the  face  25  through  the  difference  in  air  pressure 
between  ambient  and  opening  24  which  communi- 
cate  with  the  evacuated  space  within  roller  23.  This 
controls  the  application  of  the  material.  A  blockage' 
28  is  provided  to  isolate  the  openings  after  they  pass 
the  low  point  of  roller  23  so  the  material  is  released. 

It  should  be  noted  that  certain  modifications  to  the 
apparatus  may  be  made  within  the  scope  of  the 
invention.  For  example,  the  material  feeding  means 
may  be  mounted  to  a  stationary  material  folding 
apparatus  and  the  stack  supporting  means  moved 
back  and  forth  thereunder.  Alternatively,  the  entire 
folding  and  feeding  apparatus  may  be  moved. 
Furthermore,  the  device  may  be  operated  without 
support  members  10.  The  device  then  uses  the 
feeding  means  8  to  feed  the  second  layer  directly 
onto  the  top  of  the  stack. 

1.  Method  of  manufacturing  an  expandable 
integral  blind  mat  having  a  plurality  of  longitudi- 
nally  extending  superimposed  cells  of  predeter- 
mined  length,  from  a  supply  of  strip-like  ma- 
terial,  by  stacking  of  subsequent  layers  of  the 
material  in  direct  face-to-face  contact  and 
adhering  said  layers  comprising  the  steps  of: 

(a)  applying  a  first  layer  of  said  strip-like 
material  to  a  stack  supporting  means; 

(b)  applying  a  second  layer  of  said 
strip-like  material  to  the  first  layer  by: 
(i)  positioning  and  holding  a  first  portion  of 
said  second  layer  onto  a  first  portion  of  the 
first  layer  at  an  end  of  the  stack;  and 
(ii)  applying  the  remainder  of  said  second 
layer  in  face-to-face  contact  with  the 
remainder  of  the  first  layer  by  relative 
movement  between  a  supply  means  for  the 
strip-like  material  and  said  stack  suppor- 
ting  means  in  a  direction  extending  parallel 
to  the  length  of  said  first  layer; 

(c)  adhering  the  first  layer  to  the  second 
layer;  and 

(d)  repeating  the  steps  to  produce  a 
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is  applied  in  a  width  to  form  a  superimposed  cell 
structure  with  a  single  cell  width. 

14.  Apparatus  for  fabricating  expandable  blind 
material  comprising: 

(a)  supporting  means  for  supporting  a 
first  layer  of  expandable  blind  material 
having  an  upper  surface  and  first  and 
second  ends  separated  by  a  predeter- 
mined  length; 

(b)  material  supply  means  for  laying  a 
second  layer  of  blind  material  on  said  first 
layer  including  material  feeding  means 
mounted  for  movement  relative  to  said 
supporting  means  in  a  direction  extending 
along  the  length  of  the  first  layer  and 
parallel  thereto; 

(c)  adhering  means  for  adhering  said 
first  and  second  layer  in  face-to-face 
contact;  and 

(d)  cutting  means  for  cutting  said  sec- 
ond  layer  of  expandable  blind  material  to  a 
length  compatible  with  said  predetermined 
length. 

15.  Apparatus  according  to  claim  14  further 
comprising  a  pair  of  supporting  members 
extending  in  spaced  relation  above  said  first 
layer,  said  supporting  members  defining  a  slot 
therebetween  extending  along  said  upper  sur- 
face  thereby  to  permit  contact  of  a  central 
portion  of  said  second  layer  with  said  upper 
surface  while  supporting  said  second  layer. 

16.  Apparatus  according  to  claim  15,  wherein 
the  supporting  members  are  movable  between 
a  first  position  for  supporting  said  second  layer 
and  a  second  position  which  permits  passage 
of  the  second  layer  therebetween. 

17.  Apparatus  according  to  claim  14,  15  or  16, 
wherein  said  material  feeding  means  includes  a 
driven  roller  and  a  second  parallel  roller  which 
form  a  nip  to  hold  and  feed  said  second  layer. 

18.  Apparatus  according  to  claim  17  further 
comprising  vacuum  means  for  providing  suc- 
tion  on  a  surface  of  said  driven  roller  to  hold 
said  second  layer  in  contact  with  said  driven 
roller  until  said  second  layer  is  laid  on  said  first 
layer. 

19.  Apparatus  according  to  any  one  of  claims 
14  to  18,  wherein  said  supporting  means 
comprises  a  pair  of  spaced  walls  having 
face-to-face  parallel  inner  surfaces  defining  an 
elongated  slot  therebetween  for  guiding  a  stack 
of  blind  material  therethrough  and  a  constric- 
tion  at  a  lower  part  of  said  slot  narrowing  the 
spacing  of  said  inner  surfaces  to  restrict 
movment  of  blind  material  therethrough. 
20.  An  apparatus  for  fabricating  expandable 

blind  material  of  predetermined  length  compris- 
ing: 

(a)  a  pair  of  spaced  walls  having  face-to- 
face  parallel  inner  surfaces  defining  an 
elongate  slot  therebetween  for  guiding  a 
stack  of  blind  material  therethrough  ; 

(b)  a  constriction  at  a  lower  part  of  said 
slot  narrowing  the  spacing  of  said  inner 
surfaces  to  provide  restriction  of  move- 

required  number  of  subsequent  layers. 
2.  A  method  according  to  claim  1  further 

comprising  cutting  the  first  and  each  subse- 
quent  layer  to  length. 

3.  A  method  according  to  claim  2,  wherein  5 
said  cutting  of  the  first  and  each  subsequent 
layer  is  performed  on  each  layer  individually 
after  said  layer  is  applied. 

4.  A  method  according  to  claim  1,  2  or  3, 
wherein  the  step  of  adhering  the  first  layer  to  10 
the  second  layer  includes  applying  hot  melt  glue 
to  at  least  one  of  the  first  and  second  layers 
immediately  before  the  second  layer  is  applied 
to  the  first  layer  to  adhere  the  first  and  second 
layers  upon  cooling  of  the  hot  melt  glue.  15 

5.  A  method  according  to  claim  4,  wherein 
said  hot  melt  glue  is  applied  to  said  first  layer  as 
at  least  one  bead  running  substantially  the 
length  of  the  first  layer. 

6.  A  method  according  to  any  preceding  20 
claim,  wherein  the  second  layer  of  strip-like 
material  is  applied  to  the  first  layer  of  strip-like 
material  by  moving  a  material  supply  means 
along  the  length  of  the  first  layer,  which  first 
layer  is  held  stationary,  to  position  said  second  25 
layer  on  said  first  layer  as  said  material  supply 
means  moves  along  the  length  of  said  first  layer. 

7.  A  method  according  to  any  one  of  claims  1 
to  5,  wherein  the  second  layer  of  strip-like 
material  is  applied  to  the  first  layer  of  strip-like  30 
material  by  a  stationary  material  supply  means 
and  said  first  layer  is  moved  beneath  said 
material  supply  means  by  moving  said  stack 
supporting  means  relative  to  said  material 
supply  means  in  a  direction  parallel  to  the  length  35 
of  said  first  layer  to  thereby  position  said 
second  layer  on  said  first  layer. 

8.  A  method  according  to  claim  6  or  7, 
wherein  the  material  supply  means  applies  the 
material  when  moving  in  a  first  direction  along  40 
the  stack  but  not  when  moving  in  a  second 
direction  opposite  to  said  first  direction. 

9.  A  method  according  to  claim  6  or  7, 
wherein  the  material  supply  means  applies  the 
material  when  moving  in  both  a  first  direction  45 
parallel  to  said  first  layer  and  a  second  direction 
opposite  said  first  direction. 

10.  A  method  according  to  claim  9,  wherein  the 
material  supply  means  has  a  single  source  of 
strip-like  material  for  application  in  both  the  first  50 
and  second  directions. 

1  1  .  A  method  according  to  claim  9,  wherein  the 
material  supply  means  supplies  material  from 
two  sources  of  strip-like  material  and  a  first  is 
used  for  applying  in  a  first  direction  along  the  55 
first  layer  and  a  second  is  used  for  applying  in  a 
second  direction. 

12.  A  method  according  to  any  one  of  the 
preceding  claims,  wherein  the  longitudinal 
edges  of  the  strip-like  material  before  its  60 
application  to  the  stack  supporting  means  are 
doubled  over  inwardly  whereby  the  so-formed 
strip-like  material  is  flattened. 

13.  A  method  according  to  any  one  of  the 
preceding  claims,  wherein  the  strip-like  material  65 
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merit  of  said  blind  material  therethrough; 
(c)  a  pair  of  movable  flaps  extending 

perpendicularly  to  said  inner  surfaces 
above  said  slot  in  spaced  relation  to  define 
an  elongate  opening  above  said  slot,  said  5 
elongate  opening  being  narrower  than  said 
layer  of  blind  material  when  said  flaps  are  in 
a  first  positon  to  support  said  layer  of  blind 
material  along  side  portions  of  a  bottom 
surface  of  said  layer  of  blind  material  and  w 
means  for  moving  said  flaps  to  a  second 
position; 

(d)  material  supply  means  for  guiding 
and  positioning  said  layer  of  blind  material 
onto  an  upper  surface  of  said  flaps  in  said  15 
first  position  while  a  central  portion  of  said 
bottom  surface  contacts  the  top  of  the 
stack  of  blind  material; 

(e)  an  applicator  for  applying  adhesive 
material  to  at  least  one  of  the  top  of  the  20 
stack  and  the  layer  of  blind  material  as  said 
layer  of  blind  material  is  guided  and 
positioned  by  said  material  supply  means 
to  thereby  adhere  said  layer  of  blind 
material  to  the  top  of  said  stack  of  blind  25 
material;  and 

(f)  a  cutter  to  cut  the  layer  of  blind 
material  to  said  predetermined  length. 

30 

35 

40 

45 

50 

55 

60 

65 



0 2 7 5 1 4 6  

F i g .   I  

/  



f~- 0 2 7 5 1 4 6  

-r-^Vr  —  \ 

u s  



0 2 7 5 1 4 6  
r  



0 2 7 5 1 4 6  r .  

F i g .   7 .  

W ?   ;*'  W   •jfyc*?*!  ii 

77 



0 2 7 5 1 4 6  
r  

F i g .   9 .  



r ~  

0 2 7 5 1 4 6  


	bibliography
	description
	claims
	drawings

